C
OMPUTERIZED tomography (CT) offers early and accurate diagnosis of intracerebral hemorrhage (ICH). Consequently, the differential diagnosis between spontaneous ICH, subarachnoid hemorrhage, cerebral infarction, and traumatic ICH has become more reliable, and the size and location of ICH can be precisely defined.
The treatment of patients with ICH is still controversial. The only randomized controlled study was performed before the CT era, and showed no benefit from surgical treatment. 9 Many other studies are in agreement with it. 7'16-1s None of the patient subgroups has been shown to benefit from surgery. It has been suggested, however, that surgery performed within the first 7 hours after hemorrhage might improve the outcome. 6 The main prognostic factors affecting the outcome are the clinical state of a patient on admission, the size of the hematoma, and the presence of intraventricular hematoma (IVH). 2' 3"5 ' 11,14,17 Because improvements in diagnostic, neuroanesthetic, and neurosurgical techniques may have changed the situation since 1961, a prospective randomized study was designed to assess the effect of surgical treatment within 48 hours after hemorrhage on the outcome of patients with supratentorial ICH who have a decreased level of consciousness and/or a severe neurological deficit. Until the start of this trial, the policy of the department had been not to operate on spontaneous supratentorial hematomas; this policy had prevailed since the early 1960's.
Clinical Material and Methods
This study comprised 52 patients aged 15 to 65 years with spontaneous supratentorial ICH who were admitted to the Department of Neurosurgery, Helsinki University Central Hospital, between 1982 and 1986. The diagnosis was based on a typical clinical onset, CT scans, and carotid angiograms. Patients were included in the trial if they were unconscious and/or had severe hemiparesis or dysphasia, and were admitted within 24 hours after the bleed. Patients with cerebellar hematomas, traumatic hemorrhages, hemorrhages into brain tumors, and hemorrhages from cerebral aneurysms and arteriovenous malformations were excluded. Also excluded were patients with malignant diseases with a poor prognosis and those with severe heart, lung, or endocrine diseases. Patients were also excluded if their clinical condition was clearly improving or if they did not react to pain. Patients were considered to have hypertension if they used antihypertensive medications or their blood pressure readings before ICH had repeatedly exceeded 160/95 mm Hg. Corticosteroids were not used in the present study.
The clinical state of the patients was assessed according to the Glasgow Coma Scale (GCS) just prior to random assignment to a treatment group. 15 The duration of impaired consciousness (GCS score < 9) between the hemorrhage and assignment to a group was recorded. In the surgical group the operation was performed via a craniotomy immediately after randomization. The clinical state of the patients was recorded at 4 days and at 1 week after the hemorrhage. A followup study of all survivors was performed at l, 6, and 12 months after randomization. The outcome was classified according to the Glasgow Outcome Scale. 4 An autopsy was performed on 15 of the 25 patients who died in the hospital or during the follow-up period. The follow-up studies were conducted by one of us (S.J.), who did not perform any of the operations.
The sites of the hematomas were divided into four groups: subcortical, corpus striatal, thalamic, and a combination of the latter two (consisting of putaminal hematomas extending to the thalamus). For some analyses, a division into subcortical and deep hematomas was also used. Any intraventricular extension of the hematoma was recorded. The size of the hematoma was calculated from CT scans as the sum of the clot volume in each slice by multiplying the surface area of the hematoma by the thickness of the slice. 
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Twenty-six patients fulfilling the criteria of the study were randomly assigned to each treatment group. One patient was later excluded because the hemorrhage was found at autopsy to be due to a brain tumor not detected by CT or carotid angiography. Table 1 summarizes the characteristics of the patients in the surgical and conservative groups. The two groups were well balanced for patients' age and sex, size and side of the hematoma, duration of unconsciousness, and principal symptom ( Table 2 ). There were significant differences in the GCS clinical grade, location of hematoma (Table 3) , and presence of IVH. Stratifications of the patients' clinical state on admission and the location of the hematoma were performed in order to test whether there were differences in mortality or morbidity between the two treatment groups.
The median time from bleeding to operation for the 26 patients in the surgical group was 14.5 hours (range 6 to 48 hours). Five patients (19%) were operated on within 8 hours of ICH, 11 patients (42%) within 12 hours, 19 (73%) within 24 hours, and all within 48 hours of the attack.
The data were analyzed by Student's and Welch's ttests. Nonparametric statistical significances were calculated according to the Mann-Whitney U-test, Fisher's exact two-tail test, and the chi-squared test. Stratifications of the main prognostic variables differing between the treatment groups were also performed in order to discover possible subgroups benefiting from operation.'
Results
Of the 52 patients, nine (17 %) died during the first 4 days after hemorrhage, 16 (31%) within the 1st week, 20 (38%) within l month, 22 (42%) within 6 months, 
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and 23 (44%) within the 1st year. One patient in each group died later than 1 year after the ICH. There were no significant differences in the mortality rates or in the survival times between the two treatment groups (Tables 4 and 5 ). When the patients were stratified according to their prerandomization clinical state, the mortality rate of the surgical group with GCS scores of 7 to 10 was significantly lower than that of the corresponding conservative group (Table 5) . The number of patients in this subgroup was, however, small. Surgery on all patients in this subgroup was performed within 6 to 13 hours after onset on the symptoms. Seventeen (68%) of the 25 patients who died during the entire follow-up period succumbed due to increased intracranial pressure (eight in the conservative group and nine in the surgical group). Among the conservatively treated patients, two died following a pulmonary embolism and one died of pneumonia. Of the surgically treated patients, three died of pneumonia, one of brain infarction 4 weeks after ICH, and one of brain injury 10 months after the hemorrhage. There were no significant differences in the causes of death between the groups.
There were no significant differences in morbidity between the treatment groups, although one-third of patients in the conservative group but only one in the surgical group was independent at the d-month followup evaluation. Most patients were severely disabled. Twenty-nine (91%) of 32 patients who survived for at least 1 month were dependent for activities of daily living. Twenty-four (80%) of 30 patients were dependent at the 6-month follow-up evaluation (Table 6 ) and 21 (72%) of 29 at the l-year follow-up review. Thirteen of the 21 dependent patients (six in the conservative and seven in the surgical group) were totally disabled 1 year after ICH. The eight independent patients all had a prerandomization GCS score of 11 to 14, and most of them were in the conservative treatment group. At 1 year after ICH, all of the patients with a prerandomization GCS score of 7 to 10 were totally disabled, both in the conservatively and the surgically treated group. Seven patients needed institutional care 1 year after the ictus (three in the conservative group and four in the surgical group). The only patient who was somnolent on admission and survived with minimal disability had a 100-ml subcortical hematoma and was treated conservatively.
No significant difference was found in mortality and morbidity rates between patients based on earlier and later operations during the first 24 hours. Three of five patients operated on early were in deep coma (GCS score < 6). Only one of these five patients survived, and that patient was totally disabled.
Discussion
Spontaneous ICH's are usually divided into putaminal, thalamic, subcortical, cerebellar, pontine, or caudate hemorrhages. Most of these hemorrhages are due to hypertension. Conservative treatment is considered to be a better choice for patients with thalamic, pontine, or caudate hemorrhage. 7'16'17 Cerebellar hematomas are generally operated on. Subcortical hematomas may be due to a tumor bleeding in a young nonhypertensive patient and should be operated on. There is no general agreement as to the management of hypertensive putaminal or subcortical hematomas. Many neurosurgeons advocate surgical treatment, 2'5'6's''~ while others think surgery has no advantage over conservative treatment. 7'9'~7'~8 Surgery usually seems to be of no benefit after 24 hours from the onset of symptoms. 5-7'17 Alert patients with a minor neurological deficit or a small hematoma were excluded from our series. Consequently, the overall mortality rate at 6 months was as high as 42%. In our series, subgroup analyses were performed according to the prerandomization GCS score, which was the most important prognostic factor as the groups differed significantly in this respect. There were more combined thalamic and basal ganglionic hematomas and hematomas with intraventricular extension in the surgical group, both of which also have a less favorable outcome. The mortality rate of patients in deep coma was similar in both treatment groups, but was lower in the semicomatose or stuporous patients (GCS scores of 7 to 10) in the surgical group. The difference may be due to the fact that these patients were operated on early, from 6 to 13 hours after the bleed. Although not in a vegetative state, they were severely disabled and dependent on others for their activities of daily living. It is not possible to say whether this subgroup of patients would have benefited more from undergoing surgery even earlier. The survival of somnolent or alert patients did not differ according to the therapy group, but there was a nonsignificant trend toward greater morbidity in the surgical group. This has also been observed in several earlier studies. 7 '9'17 It is concluded that spontaneous supratentorial ICH's should be treated conservatively. Another randomized study is needed to determine whether semicomatose or stuporous patients would benefit from very early surgery, preferably within 7 hours after the hemorrhage. Alert or somnolent patients should not be operated on, but surgery should be considered in normotensive patients with a subcortical hematoma because the bleeding may be arising from a tumor.
